Sterol regulatory element binding proteins downregulate LDL receptor-related protein (LRP1) expression and LRP1-mediated aggregated LDL uptake by human macrophages.
In the extracellular intima, extracellular matrix proteoglycans favor LDL retention and aggregation (agLDL). In contrast to native LDL (nLDL), agLDL induces high intracellular cholesteryl ester (CE) accumulation in macrophages. It has been suggested that LDL receptor-related protein (LRP1) is involved in agLDL binding and internalization by macrophages. The aim of this work was to analyze whether sterol regulatory element binding proteins (SREBPs) modulate LRP1 expression and LRP1-mediated agLDL uptake by human monocyte-derived macrophages (HMDM). The treatment of HMDM with small anti-LRP1 interfering RNA (siRNA-LRP1) led to the specific inhibition of LRP1 mRNA expression and also to the inhibition of LRP1 protein expression in these cells. In siRNA-LRP1-treated HMDM, CE accumulation from agLDL uptake (84.66+/-5 microg CE/mg protein) was reduced by 95.76+/-5.22%. This suggests that LRP1 plays a pivotal role in agLDL uptake by HMDM. N-acetyl-leucyl-leucyl-norleucinal (ALLN), an inhibitor of SREBP catabolism, maintained high levels of active SREBP-2 and SREBP-1 even in the presence of nLDL and agLDL. Therefore, ALLN induced LDL receptor (LDLR) upregulation. Concomitantly, a strong downregulation of LRP1 mRNA and LRP1 protein was observed in ALLN-treated macrophages. By decreasing LRP1 expression levels, ALLN reduced CE accumulation from agLDL at all tested concentrations. These results suggest that high levels of active SREBPs downregulate LRP1 expression and intracellular CE accumulation in HMDM.